To determine the effectiveness of psychological interventions in depressive adolescents to prevent recurrent depressive episodes. Material and Methods: English databases, including Embase, Medline, Global Health, and PsychINFO, were searched for studies that examined the effectiveness of psychological interventions in preventing recurrent depression. Eight articles were found in the electronic databases and 4 studies were found from a manual search. Methodological quality was assessed using the Cochrane Collaboration's tool. Results: One quasi-randomized control trial and 11 randomized control trials met the inclusion criteria. A systematic review of the 12 studies was conducted. The studies involved 1,641 participants that represented different effects of recurrence prevention interventions at 6, 9, 12, 24, and 33 months following treatment completion. Cognitive behavioral therapy (CBT) group intervention showed effectiveness in recurrence prevention in depressive adolescents in 6-33 months. Supportive psychotherapy and family therapy also prevented recurrent depression at 24-month follow-up, while psychodynamic/psychoanalytic psychotherapy and interpersonal psychotherapy could prevent recurrence in depressive adolescents for 12 months following completion of the intervention. Conclusion: Among the psychological interventions studied in the included articles, CBT group intervention showed the greatest long-term effect since group CBT could prevent recurrent depression in adolescents up to 33 months.
Introduction
According to the World Health Organization, 1 approximately 20.0% of adolescents around the world reported having mental health difficulties with depression being one of the most common problems. Clinical depression among adolescents was stated to have high prevalence rates: 6.0% at the age of 15 years old which increased to 17.4% at the age of 18 years old. 2 Depression leads to significantly increased risks of physical diseases, relationship difficulties, and cognitive problems, especially in college students. 3 Many studies have suggested that depression in adolescence is associated with long-term negative consequences, for instance increased risks of later depression, anxiety, and suicidal behaviors. 4 In addition, depression itself is a highly recurrent disorder in which the subsequent episodes will usually begin within five years following the first episode of depression. Onset during adolescence is one of the predictors of continued risk for recurrences of depressive episodes and several psychosocial comorbidities. 5 Because of the high prevalence and serious consequences of adolescent depression, research into evaluating the effectiveness of both depression prevention programs and therapeutic interventions is of great importance. 6 However, the research examining prevention strategies for depressive adolescents or recurrence prevention interventions did not clearly identify which ones were the most effective. Most research aimed to study the efficacy of antidepressants or other pharmacological interventions, not psychosocial intervention. 7 Psychological intervention for prevention was divided into universal, selective, and indicated. 8 Universal prevention embraces the entire population, whereas selective prevention includes adolescents with particular psychopathological risk factors for depression, while indicated prevention involves those with subclinical or mild-to-moderate depressive symptoms. Relapse prevention should be categorized as an indicated prevention in terms of incomplete remission but it should be a selective prevention in patients with complete remission. 9 A number of meta−analyses found that at 6-month follow-up, selective and indicated prevention programs were more effective than universal programs. 10 Even though Stice and colleagues found that selective prevention programs yielded larger effects than universal ones, universal programs were still considered useful due to their cost-effectiveness and public health promotion. 11 Ishikawa and co-authors reported the effect on depressive symptoms of classroom-based social skills training as an example of preventive intervention which was theoretically maintained for 1 year. 12 But in terms of the longer effects of classroom−based interventions, Sato and colleagues indicated that coping strategy training was more efficient in elementary school students and early adolescents who were approximately 9-12 years old, due to their cognitive abilities. 9 Current studies revealed that most of the evidencebased prevention programs were cognitive-behavioralbased interventions. However, recent prevention interventions focused only on building cognitive-behavioral skills of young people without understanding the sociocultural context of depression. 13 Spence pointed out that ignorance of environmental factors (i.e., culture and religion) may likely cause the failures of previous universal interventions for depression in adolescents. Hence, all kinds of prevention interventions are now important for a dual approach to build individual skills to reduce risks of depression and also to enhance the environmentally protective factors at the same time.
Recently, a few studies were published on selective and indicated prevention interventions for adolescent depression. Clark et al. found that group cognitive intervention was significantly more efficient than the usual care for adolescents who had depressive parents, to prevent depression during a 14-month follow-up period. However, this selective prevention program found that the treatment versus control difference would decrease with time. 14 Although short-term treatments were unlikely to change any long-term outcome after the discontinuation of treatment, 15 pharmacological, non-pharmacological, and combined treatments of depression were strongly suggested rather than indicated prevention for youths with prior depressive episodes. 16 Since there were no reviews that evaluated the long-term effectiveness of psychological intervention to prevent a new onset of depression, supporting evidence is needed to determine specific prevention interventions for recurrent depression in both clinical and community settings.
To date, there are no systematic reviews that focus on psychological intervention in preventing recurrence of depressive episode in adolescents. Therefore, the objective of this study was to systematically review the evidence of psychosocial treatment for recurrence prevention in adolescent depression. The search terms were comprised of four components. First, a literature search used the diagnostic categories of depressive disorders in ICD or DSM ["Depression" ("Dysthymia" or "Unipolar Depression")]to generate the target population. Second, the search narrowed to studies which were undertaken in "Adolescent" ("youth" or "young people") for those age groups in the population.
Material and Methods

Search strategy and study selection
Third, the databases were searched for articles including words related to recovery prevention programs in depressive disorder. The search included combinations of key words regarding the outcome of "relapse prevention" or "recurrent" as they are overlapping meanings in some articles regarding the definition by the American Academy of Child and Adolescent Psychiatry. Finally, the author searched "psychological intervention" or "psychotherapy" for nonpharmacological interventions to prevent recurrent depression in adolescents.
Further searching
Various key journals, for instance the Journal of the American Academy of Child and Adolescent Psychiatry, the European Child and Adolescent Psychiatry, and Archives of General Psychiatry, were hand searched by the same search strategy and key words. In addition, key authors ( 11, 14, 15, 17, 18 were also manually searched for reassurance that relevant articles were not overlooked. This was supplemented by a hand search from the lists of references.
Inclusion criteria
This systematic review indicated inclusion and exclusion criteria based on the study titled Psychotherapy for depression in children and adolescents: study protocol for a systematic review and network meta-analysis. 19 Hence, the inclusion criteria were:
-English language -Original and published journal articles -Published between 1994 and 2014 -Evidence level 1b−3b 20 -Outcome measurements in participants who already received treatment for depressive disorder -Participants aged between 10 and 19 years old as this age range is defined as the age of adolescence by WHO (2014) -Depressive disorder was clinically screened or recorded regarding International Statistical Classification of Diseases and Related Health Problems 9th/10th or Diagnostic and Statistical Manual of Mental Disorders III/ IV Edition/IV Edition Text Revision or depressive status defined as scoring above a certain cut-off on a depression rating scale of standard depressive screening (e.g., the Children's Depression Inventory, Beck Depression Inventory, and Center for Epidemiologic Study Depression Scale) -Control condition in the articles could be waiting list control (WL), usual care (UC) or (psychotherapy/ pharmacological) placebo. These control conditions were viewed as the independent nodes. 19
Exclusion criteria
1. Investigation of children and young people with a known case of physical or other psychiatric diseases as the primary diagnosis (e.g., schizophrenia), because the effectiveness of psychotherapy might be affected by these comorbidities 19 2. Studies that included psychological intervention combined or compared with pharmacological treatment, such as combining different psychological interventions or psychotherapy and antidepressants, to directly determine the uncontaminated effectiveness of psychological treatment 19
Data extraction and quality evaluation
Titles and abstracts of the articles were read by the first author for the purpose of excluding unqualified articles. Then, full-text articles were obtained.
The outcome summarization, within and across the included studies in this review, were categorized as low of risk bias, unclear risk of bias, and high risk of bias. The risk of bias was assessed in each domain of the included studies: sequence generation, allocation concealment, blinding of participants/personnel and outcome assessor, incomplete outcome data, selective outcome reporting, and other sources of risk of bias. In the case of low risk of bias for all domains within a study, all information from the study had to be at low risk of bias. But if one or more domains were unclear or seriously weakened the confidence of the results, the studies were classified as unclear or high risk of bias. 22 The authors assessed all included studies of each domain and summarized both within and across the studies as low risk of bias, unclear risk of bias or high risk of bias. Disagreements were resolved by both authors.
Results
The electronic search theoretically found 1,339 relevant titles of studies. The number of excluded articles was 1001: 388 due to duplication and 623 due to their irrelevant grounds ( Figure 1 ). Others were retrieved in full-text for further assessment. Then 6 articles were excluded for particular reasons (Table 1) . Therefore, 8 articles were included in the study from the electronic search. The manual search with the same search terms found an additional 4 articles. A total of 12 articles were included in this systematic review.
Figure 1
Flow chart of study selection designs with sequence generation, randomization, blinding technique, and outcome reports. All studies specified the drop-out rate and their reasons for missing data. However, the 3 studies of Birmaher et al. (2000), 15 Renaud et al.
(1998), 27 and Rohde et al. (2012) were classified as unclear and with higher risks of bias and the other 4 studies could be categorized as high-risk bias studies since their limitations could significantly alter the results 31 (Table 3) .
Participant characteristics
A total of 1,641 participants were included in this systematic review (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) . Most participants in this systematic review were adolescent females (13-19 years old). All studies were conducted in Europe, Canada, and the USA.
In terms of the exclusion criteria, every study excluded psychosis, eating disorder, bipolar disorders, obsessivecompulsive disorder, physical and sexual abuse, brain disease, substance use, mental retardation, and anxiety disorder. In terms of ethnicity, the authors accepted that the outline of the participant ethnicities in their studies did not represent all ethnicities in the normal population as the main ethnicities in the sample sizes were minorities, as well as participants in the Interpersonal Psychotherapy for Depressed Adolescents (IPT-A) study of Mufson & Fairbanks (1999) who were all Latinos and African-Americans (Figure 2 ). 32 Meta-analysis study Gladstone et al. (2009) 33 Systematic review study Dietz et al. (2014) 34 No follow-up of recurrence after post-treatment evaluation Zhou et al. (2014) 35 Systematic review and open-label studies included Van Zoonen et al. (2014) 36 Participants did not fulfill clinical criteria of depression
Description of included studies
Overall, the included studies were divided into two groups based on their primary goals of psychological interventions for adolescent depression. The first group aimed to prevent depression in high-risk youths in a community setting, including participants with a history of prior depression. The other group targeted the nonpharmacological interventions in adolescents who were diagnosed as depressive disorders and had already received some treatments in a clinical setting ( Table 2 ).
The first group or the indicated prevention group included 5 studies: Rohde et al. (2006) , 18 Stice et al. (2008) , 11 Stice et al. (2010), 23 Beardslee et al. (2013) , 24 and Rohde et al. (2014) . 25 The other group included 7 studies of treatments by Mufson & Fairbanks (1996) , 26 Renaud et al. (1998) , 27 ) study, which was a time series (quasi-experimental study/ quasi RCT), all of them were designed to be randomized control trial (RCT) studies. 17 Five of the 12 studies in this systematic review [Clarke et al. (1999) , 17 Rohde et al. (2006) , 18 Stice et al.
[2008], 11 
6-month recurrence prevention
The first study by Stice et al. (2008) showed that brief cognitive behavioral therapy (CBT) intervention produced a significantly greater depressive symptom reduction than the control group and the treatment effect was clinically significant in preventing a new episode of depression for at least 6 months. The effect size of the CBT depression intervention program at 6-month follow-up was medium (d=0.42). 11 Other interventions that showed persistent effectiveness at 6 months following treatment were individual psychodynamic psychotherapy and family therapy. Trowell et al. (2007) found that both of them could prevent recurrent depression at 6 months of follow-up. Individual psychodynamic psychotherapy appeared to have a more rapid improvement. However, family therapy was more effective than individual psychodynamic psychotherapy in cases of double depression or major depressive disorder on top of dysthymia. 29 Intervention by Rohde et al. (2014) in another CBT group also appeared to have persistent treatment outcomes preventing depressive onset for more than 6 months. Major depressive disorder (MDD) onset was about two to eight times higher in usual care without psychological intervention compared to group CBT intervention. 25 
9-month recurrence prevention
At 9 months following intervention, family psychoeducation (FPE) was shown to decrease depressive symptoms in the study by Sanford et al. (2006) . The effects were medium (Standardized ES=0.64). However, the small sample size (n=41) of this study brought about low accuracy in the estimated treatment effect. 28 
12-month recurrence prevention
The results of the study by Mufson & Fairbanks (1999) suggested that the 12-week interpersonal psycho-therapy (IPT-A) for depressed adolescents could maintain clinical improvement for 12 months following completion of the intervention. Although the outcome should be interpreted with caution according to the small sample size (n=14) and attrition rate, this study reported that IPT-A resulted in fewer depressive symptoms, improved social function, and less co-morbidity than pre-intervention. 26 A 12-month recovery of MDD was also reported in a study of group CBT by using an intent-to-treat analytic approach. 18 The participants reported the onset of recovery by 12-week post-intake (43.0%) and 77.0% had recovered at the end of the 12-month follow-up period.
Supportive-expressive intervention in the Stice et al. (2010) study was reported to marginally reduce depressive symptoms at 12-month follow-up. However, this therapeutic effect did not significantly persist at 24 months of followup. 23 Finally, Weitkamp et al. (2014) showed a sustained therapeutic effect of individual psychoanalytic psychotherapy up to 1 year after treatment completion. Psychoanalytic therapy showed significantly reduced depressive symptoms and increased quality of life, compared with the wait-list control in the range of a moderate effect size by the end of the 12-month follow-up period (ES=4.36). 30 Renaud et al. (1998) discovered no differences in the rates of recovery and MDD onset at 24-month follow-up among CBT, systematic behavioral family therapy (SBFT), and non-directive supportive therapy (NST). However, different population groups showed various therapeutic effects. In patients who had rapid response to treatment, NST showed a greater proportion of improved functioning (87.5%) than the non-rapid response group (54.5%). 27 Similarly, Birmaher et al. (2000) found that CBT did not confer longer-term therapeutic effects over family and supportive therapy regarding recurrence prevention in depressive adolescents. Across 3 psychotherapy groups, 92.0% of the patients recovered after 24 months following psychotherapy trials. 15 Nevertheless, Clarke et al. (1999) reported that both the immediate and 24-month follow-up therapeutic effects of group CBT was superior to a wait−list control (ES=0.61). Parental involvement in group modality was not associated with clinical improvement. 17 Another study by Stice et al. (2010) also found that group CBT was an effective intervention that reduced depressive symptoms up to 24 months following treatment and the effect size was medium (ES=0.30). 23 Beardslee et al. (2013) conducted the longest duration of assessment in the included studies. They stated that the cognitive behavioral prevention (CBP) program showed a significant therapeutic effect compared with usual care (UC) over the 33 months of follow-up (number needed to treat of 10 at 95% confidence interval=5-2624). Although the later onset rate of depression was slower following completion of the CBP program, the average onset of depression between CBP and UC showed no difference in cases of ongoing parental depression (number needed to treat of 54). 24
24-month recurrence prevention
33-month recurrence prevention
Discussion
The main objective of this systematic review was to evaluate the evidence of psychological interventions in depressive adolescents to prevent recurrent depression. Twelve studies involving a total of 1,641 participants were included in this review. There were different effects of psychosocial interventions for depression following treatment completion that relied on follow-up durations.
The results from twelve studies suggested that cognitive behavioral group interventions (Clarke et al., 1999 ; 17 25 Beardslee et al., 2013 24 ) showed the greatest effects on recurrence prevention since these studies claimed that CBT groups could prevent recurrence of depression from 6 to 33 months. Even though individual CBT interventions were also effective in preventing recurrent depression up to 24 months following treatment completion, 15, 27 there were no differences among the individual CBT, non-directive supportive psychotherapy (NST) or systematic behavioral family therapy (SBFT).
Family interventions represented their effectiveness on recurrence prevention up to 9 months in cases of adjunctive family psycho-education (FPE) 28 and up to 24 months for SBFT. 15, 27 Although IPT-A could prevent recurrent depression for 12 months following treatment, the study bias and small sample size may raise some doubts on the results and their recommendations. 26 Likewise, psychoanalytic psychotherapy and individual psychodynamic psychotherapy were also doubtful in their outcomes of 6 and 12 month-recurrence prevention due to their small sample size and higher risks of bias. 29 Even though this systematic review showed outcomes that suggest support for group CBT, it is too early to conclude that group CBT is the best intervention for recurrence prevention of depression in adolescents. This is because there were few studies that showed the effectiveness of other psychosocial interventions, and there was a lack of data regarding recurrence prophylaxis which is hard to differentiate from treatment continuation. In addition, the effectiveness of group CBT has never been compared with other psychological interventions (e.g., IPT-A, psychodynamic psychotherapy) for recurrence prevention. To fill the gap of knowledge, it is necessary to determine which intervention could prevent a new onset of depressive episode in adolescents.
However, grey literature and unpublished resources were not searched and counted in this systematic review. Also, non-English articles were not included as English l
